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RELATIONSHIP BETWEEN CORE PERFORMANCE AND
THE PROPERTIES OF THE CORE STOCK
INTRODUCTION
This investigation is directed to the study of (a) tube and core
performance under various stress environments encountered in use, and (b) the
development of relationships between tube and core performance and the properties
of the base stocks and dimensions.
Information developed in these studies should be helpful in (a)
identifying properties of the core stock that are important to end-use performance
and, hence, to board manufacture, (b) design of the tube or core in respect to
selection of core stocks and dimensions for various end uses, and (c) prediction
of the performance of the tube or core in a variety of end-use environments based
on a knowledge of the properties of the base stock and dimensions.
The present study is divided into two phases. In the first phase,
twenty-one samples of core stock were obtained from the participating companies
and made up into 3-inch inside diameter cores for the purpose of determining the
effect of material on core performance. The evaluation of the cores and core
stocks for this phase of the study is nearly complete. This interim report
summarizes the results to date. Analysis of relationships between core perform-
ance and core stock properties will be initiated on completion of testing.
In the second phase, two samples of core stock will be utilized to
study the effect of core dimensions - diameter and wall thickness - on core
performance. The core stocks to be used in this phase are in transit.
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All cores were wound on a 3.015-inch mandrel. The cores were made
using eight plies of 0.030-inch stock, or ten plies of 0.025-inch stock. Inner
and outer liners (0.014-inch) were used for all runs except for two special runs
made without liners - Runs 2-2 and 11-2. In the latter case, one additional
0.030-inch ply was used in place of the two liner plies.
All cores were fabricated using PVA adhesive, although it was necessary
to vary the solid contents for certain of the runs.
Moisture content samples were obtained at the end of each run from
three of the ribbon reels.
Approximately sixty to seventy 80-inch cores were obtained for each run.
CONDITIONING
The cores were preconditioned at 25% R.H. and 73°F. for at least ten
days and then conditioned at 73°F. and 50 + 2% R.H. for at least ten days prior
to test. Several core specimens were weighed in each atmosphere at periodic
intervals to check the adequacy of the above conditioning times.
The core stock and liner samples were preconditioned at least twenty-
four hours at 25% R.H. and 73°F. and conditioned for at least forty-eight hours
at 73°F., 50 + 2% prior to test.








2. Axial (end-to-end) crush
C
3. End supported beam strength
(a) 36-inch span
(b) 72-inch span
4. Wall thickness, in.
5. Inside diameter, in.
6. Outside diameter
7. Moisture content
(at time of test)
8. Weight (4-inch long specimen
























a Calculated from inside diameter and wall thickness.
Test rate was 2 inches per minute.
C Test rate was 0.2 inch per minute.
d Test rate was 2 inches per minute.
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DISCUSSION OF RESULTS
The core test results are summarized in Table III for each of the
twenty-one core stock samples fabricated into cores. The maximum and minimum
values for side crush, axial crush, and beam strength are noted below:
Maximum Minimum
Side crush, lb./in. 79.8 (Run 2) 38.8 (Run 21)
Axial crush, lb. 4277 (Run 6) 2454 (Run 20)
Beam strength, lb.,
First peak 438 (Run 6) 245 (Run 20)
Maximum load 485 (Run 6) 274 (Run 20)
Thus, the core performances vary over a wide range depending on the
core stock used. This should be helpful in analyzing the data to determine
relationships between core performance and core stock properties.
Because of the costs involved in constructing the torque test
apparatus specified in NFCTA T-116, the Institute has arranged to have these
tests conducted by an outside concern. The tests are in progress at present.
Beam tests using a 72-inch span are in progress. These tests will be
completed in the near future.
For two of the runs, cores were fabricated with and without inner and
outer liners. When made without liners, an additional ply of core stock was
inserted in place of the liners. A comparison of the effect of liners on core
performance may be found in Table IV. In general, the cores made without liners
exhibited slightly lower side, axial, and beam strength.
The test results on the core stock samples are tabulated in Table V.
The core stock tests are complete except for the tensile load-elongation results









Core Sample Identities for Report One
Identification
1 John Strange Paper Company
2 John Strange Paper Company









8 Alton Box Board
15 Alton Box Board











HtV 0025 Duro Core Stock
Chip
HTV 0.025 Durolene
0.030 Pull Bending Chip, low Bond







00030 Core Stock, Premium, Grade Bond
11 International Paper COo
17 International Paper Co.
12 J. C. Baxter Company
13 J C. Baxter Company
14 J. C. Baxter Comany
18 Star Paper Tube, Inc.
19 Star Paper Tube, Inc.
20 Star Paper Tube, Inc.
0.030 ChemCore 20




















Core Sample Identities for Your Company:
Run
IdentificationNo.
